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TABLE 25.—Relative risk of cancer of the esophagus for men, comparing cigar, pipe, and cigarette smokers with nonsmokers.
A summary of retrospective studies

Relative risk ratlo and percentage of cases and controls by type of smoking

Author, reference Number
Nonsmoker Cigaronly Pipeonly Total pipe Cigarette Mixed
and cigar only
Sadowsky, et al. (77): Relative risk____________ 1.0 4.8 3.8 51 3.8 3.3
Cases. ..o 104 Percent cases_ .. .___.__. 4 5 8 6 60 18
Controls. ..o 615 Percent controls_________ 13 3 7 4 53 19
Wynder, et al. (113): Relativerisk____________ 1.0 31 201 ... 2.6 .4
Cases_ ... 39 Percent cases___ _.______ 13 15 18 ... 51 3
Controls____________.______... 115 Percent controls_.____._. 24 9 16 .. 36 13
Pernu (73): Relative risk___________. 1.0 ... 3.0 . _. 2.7 59
Cases. .o eeeoas 202 Percent cases_ __ ________ 17 . T e 59 18
Controls______ __._________... 713 Percent controls_________ 39 _____.___ 5 .. 50 7
Schwartz, et al. (84): Relative risk___.________. 1.0 .. 2.6 .. 11. 7 8.6
Cases - e eeees 249 Percent cases. . . .____... 2 . 2 oo g8 7
Controls. . __ .. 249 Percent controls_________ 18 . S 67 7
Wynder and Bross (107) Relative risk_ .. __.__.._. 1.0 3.6 9.0 6.0 2 8 3.7
Cases_ . . ..o eeeann 150 Percent cases. . _______._ 5 19 9 4 51 11
Controls_____ __________ooo._. 150 Percent controls_________ 15 16 3 2 55 9
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TABLE 25—Relative risk of cancer of the esophagus for men, comparing eigar, pipe, and cigarette smokers with nonsmokers.
A summary of retrospective studies.—Continued

Relative risk ratio and percentage of cases and controls by type of smoking

Author reference Number
Nonsmoker Cigaronly Pipeonly ‘Tolal pipe  Cigarette Mized
and cigar only
Bradshaw and Schonland (12): Relative risk____________ LO ... 4.8 _____._. 23 ...
Cases_ ... . ___.______ 117 Percent cases__._.__.___ 15 .. 41 63 . _______
Controls__.__________________ 366 Percent controls.._______ 32 .. 18 . 68 .
Martinez (62): Relative risk____________ 1.0 20 . . .. 1.5 2.2
Cases_ _ ... 120 Percent cases___________ 8 . 31 43
Controls.______________.___.__ 360 Percent controls_________ 14 8 . ... 34 34
Martinez ! (63): Relative risk__.__________ 1.0 2.0 28 .. __. 1.7 2.5
Cases_ .o 346 Percent cases__.._______ 21 10 15 34 34
Controls_ __ _________________ 346 Percent controls_._._____ 22 9 1 . 36 25

1 This study combines data for oral cancer and cancer of the esophagus.



Lung Cancer

Abundant evidence has accumulated from epidemiological, experi-
mental, and autopsy studies establishing that cigarette smoking is the
major cause of lung cancer. Several prospective epidemiological
studies have demonstrated higher lung cancer mortality ratios for pipe
and cigar smokers than for nonsmokers, but the risk of developing lung
cancer for pipe and cigar smokers is less than for cigarette smokers.
Table 26 presents a summary of these prospective studies. Dose-
response relationships such as those that helped demonstrate the nature
of the association between cigarette use and lung cancer could not be
as thoroughly studied for pipe and cigar smokers because of the rela-
tively few smokers in these categories. Although the number of deaths
were few, Doll and Hill (26) reported increased death rates from lung
cancer for pipe and cigar smokers with increasing tobacco consump-
tion (table 27). Kahn (50) also demonstrated a dose-response relation-
ship for lung cancer by the amount smoked (table 28).

A few of the retrospective studies contained enough smokers to allow
an examination of dose-response relationships for pipe and cigar smok-
ing and lung cancer (7, 61, 74, 77). An increased risk of developing
lung cancer was demonstrated with the increased use of pipes and
cigars as measured by amount smoked and inhalation. The retrospec-
tive investigation of Abelin and Gsell (1) is of particular interest. The
smoking habits of 118 male patients with cancer of the lung from a
rural area of Switzerland were compared with those reported in a sur-
vey of all male inhabitants of a town in the same region. About 20
percent of the population of this area were regular cigar smokers, the
most popular cigar being the Stiimpen, a small Swiss-made machine-
manufactured cigar cut at both ends with an average weight of 4.5 g.
In this investigation, cigar smokers experienced a risk of developing
lung cancer that was similar to the risk of cigarette smokers. A dose-
response relationship was demonstrated for inhalation and amount
smoked. These data suggest that the heavy smoking of certain cigars
may result in a risk of lung cancer that is similar to that experienced
by cigarette smokers.

Several pathologists have reported histologic changes in the
bronchial epithelium in relation to smoking in various forms. Knudt-
son (67) examined the bronchial mucosa of 150 lungs removed at au-
‘opsy and correlated the histologic changes noted with the history
of smoking, age, occupation, and residence. Specimens obtained from
the six cigar and pipe smokers demonstrated basal cell hyperplasia;
ho\.vvever, there was no squamous or atypical proliferative metaplasia
85 1s frequently seen in the heavy cigarette smokers.

Sanderud (78) examined histologic sections from the bronchial tree
of 100 male autopsy cases for the presence of squamous epithelial
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metaplasia. In this study, 3% percent of the population were non-
smokers, 20 percent were pipe smokers, and 38 percent smoked cig-
arettes. A total of 80 percent of the pipe smokers and cigarette smokers
demonstrated squamous metaplasia of the bronchial tree, whereas only
54 percent of the nonsmokers had this abnormality.

Auerbach, et al. (6) examined 36,340 histologic sections obtained
from 1,522 white adults for various epithelial lesions including:
presence or absence of ciliated cells, thickness or number of cell rows,
atypical nuclei, and the proportion of cells of various types. The
pathologic findings in the bronchial epithelium of pipe and cigar
smokers are compared to those found in nonsmokers and cigarette
smokers (table 25). Pipe and cigar smokers had abnormalities that
were intermediate between those of nonsmokers and cigarette smokers,
although cigar smokers had pathologic changes that in some categories
approached the changes seen in cigarette smokers.

TaBLE 26.—Mortality ratios for lung cancer deaths in male cigar and
pipe smokers. A summary of prospective studies

Type of smoking
Author, reference Non- ci Pipe  Total pipe Cigarette  Mixed
smgker onﬁ;r on?y and ci%tfr E:lr; e
Hammond and Horn (40)- 1. 00 3.35 850 ________ 23. 12 19. 71
Doll and Hill (26, 27)_... 100 _____.__ _----- 6.14 13.29 7.43
Best (9) oo 1. 00 2.9 435 ___..__. 1491 _____.__
Hammond (38)_.__.._..- 1..00 1. 85 2.24 1.97 9. 20 7.39
Kahn (60) ..o 1. 00 1. 59 1. 84 1.67 12.14 ________

TasLe 27.—Lung cancer death rates for cigar and pipe smokers by amount
smoked—Doll and Hill

Smoking type Death rate per 100 Number of deaths
NonsmoKer. - - - e m = 0. 07 3
Cigar and pipe:
ltol4dg perday__ . o oooo----- . 42 12
15to24 g. perday.__ .. - oooo---o-- . 45 6
>24 g perday. . oo . 96 3
Cigarette only . . - . oo .96 143

Source: Doll, R., Hill, A. B. (#6).
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TaBLE 28.—Lung cancer mortality ratios for cigar and pipe smokers by
amount smoked—Kahn

Smoking type Mortality ratio Number of deaths
Nonsmoker_ ___ _____________________________ 1. 00 78
Cigar smokers:
<Scigarsperday._______________________ 1. 14 12

5to8cigarsperday_________._______._ .. 2. 64 11

>8cigarsperday._ - ____________.__.__.___. 2. 07 2
Pipe smokers:

<5 pipefulsperday ____ . _______.__.______ .77 2

5 to 19 pipefuls perday_ .. ______ ... ___.__ 2. 20 12

>19 pipefulsperday. .. _____________._.. 2. 47 3
Cigar and pipe:

8 or less cigars, 19 or less pipefuls_________ 1. 62 18

>8 cigars, >19 pipefuls__._.______________ 2.19 2

Source: Kahn, H. A. (50).
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TaBLE 29.—Relative risk of lung cancer for men, comparing cigar, pipe, and cigarette smokers with nonsmokers. A sum-

mary of retrospective studies

Relative risk ratlo and percentage of cases and controls by type of smoking

Author, reference Number
Nonsmoker Cigaronly Pipeonly ‘Total pipe Clgarette Mixed
and cligar only

Levin, et al. (60): Relative risk____________ 1.0 0.7 0.8 _._______ 2.1 ..
Cases_ ________._____________ 236  Percent cases___________ 15 11 14 ... 66 . __.__
Controls_________ . ___________ 481  Percent controls_________ 22 23 26 ... 4 ..
Schrek, et al. (81): Relativerisk____________ 1.0 .6 B A L7 .
Cases_ _________ .. ____._____. 82  Percent cases._.________ 15 4 5 .. 61 ...
Controls. ______________ _____ 522  Percent controls_________ 22 23 11 59 ..
Wynder and Graham (111) Relative risk____________ 1.0 5.1 3.6 _________ 157 coo____
Cases.______________________ 605 Percent cases___________ 1 4 4 91 L ___
Controls. . ____________.______ 780  Percent controls_________ 15 8 12 . 656 __.______
Doll and Hill (25): Relative risk____________ L0 ... 5.1 L ___ 9.6 ___.____
Cases________ . _____________._ 1,357 Percentcases__ _________ I S, 4 . T4 . __
Controls______.._.._______.__. 1,357 Percent controls._______._ 5 .. Y A 69 . ____
Koulumies (56): Relative risk____________ LO . __. 9.6 _________ 20.3 . ...__
Cases_ . ___.________.__._____ 812 Percent cases___________ R R 2 e . i
Controls_ _ ___________._____._ 300 Percent controls_________ 18 . 6 . 76 .
Sadowsky, et al. (77): Relative risk____________ 1.0 2.4 1.4 _.___ 3.7 56

Cases_ _________._____________ 477 Percent cases___________ 4 2 3 .. 57 31

Controls_____________________ 615 Percent controls_________ 13 3 7 . 53 19
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Wynder and Cornfield (110):

Cases_.__._____..___________ 63

Controls..___________________ 133
Randig (74):

Cases. .. ... ______________._. 415

Controls_ . __________________. 381
Mills and Porter (66):

Cases____________.__.._.____ 444

Controls_____________________ 430
Mills and Porter (66):

Cases_ . ____.._________.__.____ 484

Controls___._..._____________ 1, 588
Schwartz and Denoix (82):

Cases_ ___ . ______. 430

Controls___ .. .. _._.._______ 430
Stocks (89):

Cases___________.._.._______. 2, 101

Controls___________._________ 5, 960
Lombard and Snegireff (61)

Cases_ ... _.______________._.__ 500

Controls..___.__________.____ 1, 839
Pernu (73):

Cases_____ . __ .. _.__________ 1, 477

Controls._ . ______.__.________ 713

Relative risk____________
Percent cases
Percent controls_________

Relativerisk____________
Percent cases
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TaBLE 29.—Relative risk of lung cancer for men, comparing cigar, pipe, and cigarette smokers with nonsmokers. A sum-

mary of retrospective studies—Continued

Relative risk ratio and percentage of cases and controls by type of smoking

Author, reference Numb
Nonsmoker Cigaronly Pipeonly ‘Total pipe Cigarette Mixed
and cigar only

Wicken (106): Relative risk___________. O . 2.2 4.3 4.2

Cases e 803 Percentcases_________.__ 4 . o ____-_. 10 78 7

Controls.. . .- 803  Percent controls._.___.___ 14 L . 16 64 6
Abelin and Gsell (1): Relative visk ... _______ 1.0 30.7 21. 8 39.9 310 24. 7

Cases_ __ . - 118 Percent cases_ . _.____._.___ 2 28 7 58 25 24

Controls_ . . . - 524  Percent controls_________ 35 19 6 31 17 10
Wynder, et al. (115): Relative risk______.___.. LO o s 2.0 124 . ___
Cases_ .. _._._.._._. P, 210 Percentcases. . _______.. P 5 92 ________.

Controls________ . _________ 420 Percent controls.___.____ b3 15 47
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TaBLE 30.—Changes in bronchial epithelium of male cigar, pipe, and cigaretle smokers as compared to nonsmokers

Percent sections Percent 3 plus Percent Percent
Group Number of Sectlons with with epithellal  cell rows With  atypical cells Total h lasla and
subjects epithellum lesfnm cilia present sections g%gel:;{n BE.]T]. in
[
Ist set (nome vs. pipe vs. cigarette—matched
on 1:1 basis):
Nonsmoker_ . _________________________. 20 985 21.7 11. 2 2.6 1, 031 10. 3
Pipeonly .. _____ ... 20 924 65. 5 38.1 37.0 979 35.9
Cigaretteonly . _____________________.__. 20 914 96. 8 88.6 95.2 982 72.1
2d set (none vs. pipe vs. cigarette—matched
on frequency basis):
Nonsmoker____________________________ 25 1, 246 22.9 13. 4 .7 1,277 1.5
Pipeonly________ . ___ ... 25 1, 164 68. 7 38.7 38.2 1, 247 37.9
Cigarette only _ _ _______._______________ 25 1, 126 96. 3 88.7 89. 5 1,237 75. 5
3d set (none vs. cigar vs. cigarette):
Nonsmoker_ . __________________________ 35 1, 706 27. 4 12.7 .8 1,748 15.3
Cigaronly . __________________._______ 35 1, 733 90. 8 40.0 73.6 1, 828 52. 5
Cigarette only _ _ _______________________ 35 1, 526 99. 0 92.7 97. 8 1, 693 80. 2

Bource: Auerbach et al. ().



















































